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( 2 ) 

1 

K#-f Kit^7y K«i«>IBlc, m? =7 y Kli!) 
KJf £: O&Jf I?75S, ^afflcu— !f ©«gjgS<DB& 1 

±12^i*u-f©lIiKI©»S 1 8 %T-fc5 r t 

assi^fw KstcawdtL. th—m^mmm^ 20 

tt£ 2 KB KifflJl$ix, mmiy? y KB J: 9 SS^ 
5¥igfls:i — - if, 

^-C KJB©ffl«r*«fc 9*£ < LT, Ji8E»*3tO^Sr 30 
v-7 h^-frfci 4:Sr«r»i-r5W[*3S4^|E«<Oi|t*«£ 

[§t*3S6] JiteSfSltf-r KB<£>BH:£r, ±f?M2Ji 

[WsJ^S 7 ] Hfd, ±IEJB l #f K^-v y 

8 ] ±fem 2^7? KB^ _hf£M£ £ -h12 40 
JSttJB©WtcEfli$ix, *»oS£3S2 * 7 s/ KBcoBff 

9] GaAsISi, 
a A s iffiitM^tlfc I n, G a , .As (0< 
xiO. 3) ftttlt, 

^f£t£B©-#cDE(-«B£;ftfcSgl7JV KBt, 

mm i kjik:«u£*u t h-m^mmm^ 
ntmfiL zthtzmiv-yyvrnt, 
&m&m<Dmi}<Dmizim&mm$frtzm 2 m kb&o* 50 
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2 

mm m<Dm-tz>mmkmm%c$:. mmiiu k 

m<r>ft-fZ>jEMitm$i&.J: Ufcr.t«:»»i:t 

[ft*3SlO] iifefgl v-y y KBtJS, _h!5 I n, G 
a, .AsiSttMftA/t*, JifEG a A s 36tft i: ix^MBl 

[fs*is 1 1 ] ±mm i??y b-mAK ±te 1 n. g 

a, . A s«t£B»C*fLT, ±I5G a A sMi^M 

JgJ-, ±IE^ 2?yy KB±f^ GaAs^y^ni 
asflWSiifcr. t SHI** 9 fcffi*©^* 

1 2 ] _h?efg 1 a 4 mcommK ±mm 2 

[«*«13] _kfESfl 1 K»0>JfflW*#» ±Eff 
2#^ K»©a«*J:9*:#VNiiS:«p»4:i-6»*« 
9 — 1 1 (7?l/^-ftT,7i>^fEgcCD^fis:w— if. 

Iff 1 4 ] ±|E^ 2^7-7 KB<£>®#T^ 5 . .hie 

[ft*3S 1 5 ] ±mm 2^77 b*mcommfiu ±w.m 

1 4{cf£if£<7)**|ft:L — -if. 
[0 0 0 1 ] 

[0002] 

II 2 5 ( a ) (4, 1 1 - 2 3 3 8 

T-fo5„ ^1 7 OT-^^tiS^flsU'— y-'T'li, S 
ItnSGaAsIfil 0 l^IV^tlS. GaAsl 
S101 ±(Cf4 x n ^ A lGaAs^7yK1102, 
T >- K— 7° A lGaAs!2^Hl03 1 T > K— 
7°G a A s ^ 1 KH 1 0 4 . TV K— 7 s I n G a A 

■ Sill 0 5i5, MB*, «S$ttS„ It, ffitt^i 
0 5 ^r^A/X-^W&etC T -y F—7°G a A s $& 1 ^/ 
-Y Kg 1 0 6, T> K— y°A 1 GaAs^2W KJf '1 
07, p MA 1 G a A s ^ 7 y KS 1 0 8 7)5BR^, »B 
plAlGaAs^^yKHOSfi, IS* 
^s®#5J: ?lc!J 7^Mt!iot^5 0 !J y -^l 
0 9±lCttpiG aAs^y?^Hll 0riS^J&£*l 
t^5. It, piGaAsay^ Ml 1 0 O— 

*sBttj-ra <t o ici&mm 1 1 1 tmi&zti. mmm 1 
lifCpSGaAsny^^nn o^mtam^i: 



( 3 ) 

3 

G a AsSffil 0 l<DfrttM<Dmai, nffiijm^l 
1 3tf»rtSft5 0 

[0003] i25 (a) lC*-*-*9Wfri if 1 7 0 ~C 

11. n SA !GaAs^77Kil02 GQ®#r^ 
(n, c ) pSA 1 G a A s * 7 y KS 1 0 8 <Dffi$r 

m (n oc ) ct9*#<*S<t5lc®fiK$ixTV^fcaf) 

(02 5 (b) ) % Stt® 1 0 5-e»*LfcU— !f*« 
*5S«^*tt. tT— ^(Ofifi^SttJBG a A s Sffi 1 0 
HHKIS/ 7 h Lfc»#t45, r<D^m, 
Xttl^ffl (Far Field Pattern:FFP) 10 

fc<9, L — iffteOT*'** hit (0v (Xtt^ffijcoo) 

r£as-e#5 0 *3SS<£> y s> ^as 1 o 9 #itn— 

So 

[0 0 0 4] 20 

[^^ftLJ: 9 i:i-SBHHl La>U HI 2 5 (a) 

*c«i-*an*u— if 1 7 om iK^e- ko^i-sb 

(dP/dl) ftjeLfc#^##&*L/j^ 

[0005] [U26te, (gj25 (a) KlTT^^gft U~ 

if 1 7 o^««tt-*a* (p-i) «h*. xt/msfc-a 

^ ( d P/d I - I) Wtire**. «WfiS^ (I) £ 

*u fiftt^3tm^ (p) Attorn (dp/di) 
-To n (a) (1) tytm* (p) tcoii 
«£^u m (b) vtmrn (i) (dp/d i) 

t^m^Tjk-to 0 2 6 J: 3 ^fru-ifi 
7oru Il^^kic»Lta* (dP/d 1) 

HtLTtt, P.G.Eliseev and A. E. Drakin*<7X "Analys 
is of the mode internal coupling in InGaAs/GaAs la 
ser diodes", Laser Physics, Vol. 4, No. 3, pp. 485-49 
2, 1994^(£fB*t£iXT^5 J: pftiJSfiil 12^n 

[0 0 0 6] JEfcl, *W#e>3WtW=rUfctt*, G a A s 
10 1 * {dJS^ofc 1f3t«t, G a A s 1 0 
1 KttBMxSftft^fc*, pfflSSl 1 2irnffi!)Bffil 

13t «>flii-ea»a»s if 3 r t tf&a>o 

/Co Z.(Dtzbb, GaAsSSl 0 l^^U-fTt^ 50 
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#9£r»;t5r £lc«fc»K 5tW^I«b^ (d P/d I ) £- 
/h£< LT, Sc^Ufcu-1f363tS:»&ttSri:SrH.UJ 

[0 0 0 7] ip*> % ^%(T>T^^ hit 

(c#^i-^^v^ u-</M^< n ^ 0> fttb^Sb* (d 

p/d i) ©«fb^,h$^***u-if^»«t*:afl«)t 

tHASft* (dP/d I) (DiST^KJhLfc^fru-lf 
[0 0 0 8] 

%«±^fcSri:Sr«Fati-S**#^-1f"C*>ao ^ 

#\ s*Lfcu--if»*«r#ar n 
[0009] ±.mi%&m t ±fE^/>r k« t ©immw*. 

tmSo m^J:^, ?Sffi*c*5ttS L^i^fiSmSKO 
[0 0 10] ±IB(SJBW*Jltt. iffiettS^JtflBXte 

[0 0 11] *fc % 

-ifT-fooT. K***^-1foJ53t3t^Kett«rt-c 
rtS:«F»ti-5**#^-1f^tS>5o *2??yK 



( 4 ) 

5 

[0012] £fc, _liess i h~m<Dffim 

[0 0 13] £fc, KJfOJU? 

h S *fc C i: frttflk t-fZ w - 1f 

[0 0 14] Sfc, JEJC, _hia* l KJB 

[0 0 15] #3BWti:, ±B*2^?yKI^ 20 

V-ko • (/" (n, 2 -nr) ) 

r^r% ko : gAgm<0jfttt (2 tt/a) 

n 2 : ^^ .y KJB^fflW* 
T : KJiOJIJ? 
[0018] ±15® 1^7'7 KSfi, ±12 I n x G a , , 30 

[0019] ±ffi® KJBfi, ±fB I n x G a i a 

Asffittll^Lt, ±fBG a A s IMWKRtt 
ib*L N MK, iE*2^77KB±C, GaAs^>-^ 

[0020] ±mm i xf-r h*m<omm&. ±ie* 2 # >r 

KJB<0Ji*J: 9*£v^ ia\ ±15^1 <t 9. 

fgl;^ KB^SacSr, ^2^/<Y KJBcolBJIC J: 0 < 

[0 0 2 1 ] ±K35 1 K»0>«*r*tt, ±1B* 2 
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*«S*«r»ffl-C*S. w^>»*, (dP/d 
I) 0^®iSr/h$< Lt, ^L^m^Sr^S^t^ 

[0 0 16] GaAslfii:, SGaAsS 

®±(Cjf^^tifc I n, G a, ,As (0 < x ^ 0 . 3) 

HftSfZ^tUffiJ&tfl £ titz^ 1?7 y KH t . KSttJf Offc 

jit, u--if"c*>oT, mmix-t vmo 

fc^o ^6^*^- *fT?f*, GaAslS^GaA 
s h^^j: ^iGa A s«rt'MZ>#3fiS$M&S: 

'>4<t5r p«««i:n«««i:(OB|-e^ 

/u£ft±£-tf\ BP^. #3a«<0&ffcS** (dP/dl) 

[0017] 

• T (Si) 

nttft«r. ^2^/-r KJi<z>*ri-6Eaft«««cJ:o*:# 

[0 0 2 2] ±f£fg 2 ^ 5 y K»«>H*f*tt. -blE* 1 

[0 0 2 3] ±|E* 2^7^/ KJB©Hff«:, JhfB» 1 ^ 
Srffl^SCiKctO, I nGaAsffili:GaAsS 

[0 0 2 4] 

t*wa>3Hiii[o»iiB] mm<DMmi. hi (a) * 

£ 0 0 0T^^tl^^($:i/-f m n-G 

aAsSffil±(C x i?^^0. 9 /i mOn - A lo. 3 G 
a 0. ? A s ^ 1 ^ 7 7 Ki 2 ^M$tltV^ 0 ^1^ 
7 y Kg 2 ±(cfi, gl^7yKi2j;<9 BJFf^^ffi 
<, J¥$^0. 9 /i m(On - A lo. 35 G a 0 . 65 A s ^2 
^77K1 ({£®Sf^») 3^^^ttTV^6o Ml-, 
J¥^^4 0 nm(7) i-Alo.20Gao.aoAs KH 
4, f^UO nm<7) i -Ga A Si. m Pi, 04 i W K 
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Jf 5, m&frl 5 nmCO I n 0 . , , 3 G a 0 . . ■ i A s^tti 
6, J?£>^4 0 nm^TV K— ^ i -Ga Aso.ssbP 
o.buW Ki 7, J?£^4 0 n m<7) i — A l 0 .:oGa 

,.8oAsi/>f kji 8dMaB£*L-c^5o 

[0 0 2 5] ytf-f K/f 8<7)±lCf;£, I?£7^0. 9 /i m<£> 
p-Al,. J sGao. 85 As$2^7y KB tt£BtPP 
B) 9, J¥£ri*0. 9 u m<D p — A U. 30 G a>. to A s 
mi tyy KJB 1 0#^/££it5o ^ 2 ^ ^ y KB 9 <z> 

V^c fl^7^KilO^(j:, mst^g^LTy^ 10 

aAs^y^nn 2*»rt**t, mk, mmmi s 

2 <b ItWl^tt^ ip^P iMWS l 4 as»j***tT 
[0 0 2 6] £fc, HI (b) Mil (c) (£, 

*i/-f ioo^)f^ (xtt*r*j) 0>ffl*r*©$Mfr 
x$A, YttXtfztt*rr*H±. Eli (a) (c^-r#*ft 20 

[0 0 2 7] 0 2 ( a ) Jtge^J 1 O^SMf: W — if ~C 

oofrSEiT'fo^o mi (a) xm^^n^-xm^^n 

■fo 2 a fi, ff^^l. 8 rnOn — A lo. 30 G 

a 0 .7oAs|l^77 Kl, 5 a teJS^ri* 3 4 n m<D i 
-GaAso.95oPo.o5oH, 7 a fij?^^ 3 4 n m<£> i 
-G a A so. 950 Po. osolL lOaliffS^l. 8/xm 
Op-Al,. s Ga,.,AsSH7iyKIt'fc5o * 30 
/c, 112 (b) &t>*0 2 (c) {C, 150 

[0 0 2 8] 0 311 K<au— iF38*a s , ®*^e 

-K (0#^e— K) ^blft^-KI^Wtfl 

t, MUk^y 5/v>iHwSr^-r u, w^o^-as, cm 

1 (a) , 0 2 (a) #HB) ) . 0f\ »AI4Hl 
(a) ©*»ftl/-f 1 OOO^y ht7MS:/TU 
jft-B-ttH-2 (a) (D^^ft:U— if 1 5 0(D^Jy V$-7$L 40 
#£r^-To ISA, B<t »9±«JttS*^— Kt K 
<OS**sff**ix*««-e*>D. I*A, B J: «9 TftiJfiS 

#<t9ic, ^»#i/-f©aLiMt, y?/v?iw^ 

M-r^^, 100 (j»A) <D^*SJ£Vn« 

ajtfleu— If 1 0 0*m^Z>^bK& v ) , Ko^ 
HI 2 (c) T^bHll (c) (Dj:5i- N Sfe<ftofcfc 50 
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^ix£ 0 

[0 0 2 9] — 114*1, Jpn. J. Appl. Phys. Vol. 

36 pp. 2676-2680, 1997 (T. Hashimoto, et. al. , "Redu 
ction of Beam Divergence Angle by Low-Refract ive-I 
ndexLayers Introduced to Real-Refractive-Index-Gui 
ded GaAlAs High-Power Laser Diodes") i-fCSc ZtltzM 
JB»f*S*W»^-1f 1 6 O^WffiH-efcSo 
6 0-e*SnS#**^— IfT'li, n-GaAsSfi2 
OliC, n-GaAs^77ri2 0 2, SJ^2. 
5/zmGDn-A lo. 1 .Ga,. S! As^77 KM 2 0 3, 
n-AlGaAstffiPl2 0 4 1 2lif#F^^ 
4-5A 1 G a A s 2 0 5, 0 . 15// m(D p 

- A 1 G a A s {SBUff I 2 0 6 ^i^^TV^^ 0 ft 
*>\ &ftB2 0 5*Cti\ 2 2o^)iW 
FB, X^S^#F«(-**tL^y T«7&^*tL, -t 

<£>*8BJ¥fi 5 9 n mt^So (gJS#T^B 2 0 6 ifcLfi, 
J¥^^0. 7^ m(7)n -A lo. 625 Gao.3 J5 As Itflfc:/ 

p 5/^12 0 7 a«— stu ^(o±.\z.^ p-ai 

Ga As®SJt¥I2 0 8, ff$^2. 5/zmOp-A 
lfl. 48 Gao.5:As^77 KB 209, p — G a A s =3 

>^^M2 1 Otmj&£tlZ>o 
[0030] 05 (a) fi, 04 <D^i^{£ U— if 16 0 

(DX hy^^CDfc^mXh&o 05 (b) &T>* 

0 5 (c) ft, 4^g<$ U— if 1 6 0 ODjf^ifft (Xtt* 

[0 0 3 1 ] B4^i*i/- -if r l 6 OTrfi, ^ b^-f 
^{BtftltSJSttJi 2 0 5 tt, ±5ZEC0J:9(C5 9 

nmtfc^o ^>5J¥^ (5 9nm) (1, ^ftU— if 
16 0 (D^SiffiS 7 8 0 n mOft 8 %S^T*fo «9 ^^(C 

ti/^o B4 0*»#L'- if 1 6 om f£i4B 

20 5^77K|2 0 3, 209 ©Bt, -ttt-Pixig: 
^Jf^ji2 0 4, 2 0 6, 2 0 8^#A*Jlt^5fc 
i6, JBW*^*tt> 0 5 (b) ©J:5i-ft5o 
[0 0 3 2] 05 (c) tCjo^T, !t*ltt*SM*W'— if 

tlJf^i 204, 206, 207 gr^A-T ^> ^ fc 
J: , ffittif 205, ^77KI2 0 3, 209 T^fi 
3t3ft«a s *ilO-b. i&fflW^il 204, 206, 2 0 8 X* 

X#*fttCj£aS£f c #\ 1^0 7^12 0 70 
»WS:gtt J ? 9 "r<*5o «^e-Kicjo^T, 
K^bWft*- K^O^tT^^^L^-T< , 7t 

(C, ffiftl2 0 5rt^C03tB3Cii«>^ s /hS<*5fc 
[0 0 3 3] Itli^LT, 0 1 (a) tC^i"*:3lifScO 
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lO^iS^ 1 7 5 n mT'fc&o ;!>>7^5J?£ ( 1 7 5 n 
m) li. ^Sl/-f 10 0^iSf9 8 0nm^ 
18%-e*>9, 0 4tf>¥^{fcU-if 1 6 0(Clt'<Tj¥< 

i (a) o»*u-fioom stt»rt^©*Hi: 

iA^^fi4. 0 5%i:/^ o mi^#LT, 0iJ;Lfi. 13 

o^mvfmm^WAi,^^^^^—^ 1 5 0 

[0 0 3 4] #*3, il^l^ifALfcil (a) (O 
^flsru-if l 0 0^3t3tOj£75^^^2 9. 4° *C 
fe5 0 — ffiJBW*»*#AL*^0 2 (a) <7>¥# 
ftu— if 1 5 OCD3B*3tOj£;6S9^«2 9. 5° Xfo 

oom fsawiirjfALt, etsert— <oitm i: 

i«*LftV\ rtUS, B4©*»*i/-f 1 60tS4 
9, *^l«l(:»5^*u-f 1 0 Otlj:, # 

Kg. ffittJB<ottJBfl[3fts+5>icffv^fc»*c. ^r-r k 

^77 KJf) , 11^7^ K«^0>#<D#*SriB;«-C# 

[0 0 3 5] **lfc(D«tt^^^S**flcU— if 

10 0 "Ctt, ia=BI^, n-AlGaAsIl^7yKl 30 
2, 1 0^<Z)^O#^ Vh£^fc£>, y >y v^gP 1 1 (Dffi 

[0 0 3 6] MMCOMM 2 . H 6 ( a ) *HS6C07g 

if 2 0 0OWBH"C*>6. 
lx-if 2 0 0O*5gtt\ Hi (a) CO^flcU-iflO 

otrat-eabs. (iu *i kjb2^«j*$^ 

1. 3 m(7)n -A 1 0 . 28 G a 0 . 72 A s , |2^7yK 
jf 3HfiS$^0 . 5 m(7)n — A 1 0 . 35 G a 0 . 65 A 40 

s, m2^y y KB 9 {CteffSi&so. 5 M m(Dp-Al 
0. 35 G a 0 . es A s , $1^77 Kil (MCttJf^tfSl. 

3 m mCO p-Alo.joGap.T.As^ -ttt^ttfflV^ 5> 

[0 0 3 7] 0 6 (b) tt, J»**fpJ<^JB*f*0»*T? 
fc£o 8l^7S/Kl2 OA 1 Ojfij&ifcSr, f§ 1 ^ 7 3> 

Kil 0 <t^^#<-r^>r tlc£<9, f 1^77KI2 
^)gtff$^1^7-7 Kil OOjffitfr^J: < 4o 

[0 0 3 8] B6 (c) Mt, JP*;fcfa<Z>3te3fi«#*T*fc 50 
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60 12 *Hffio^«g^^^€>^W*^-if 
2 0 0^»IMT'fc^ — *\ flftlStt, fSl^ry 
Kl2tll^7»^ KB 1 0 OA 1 ©*&j*Jta** Ur*# 

»*u-if<z>3t»«^-efoa. 
[0 0 3 9] m 6 (c) ^blBb^SJ: *Hifeco 
»IB«c*^5^*«cu-if 2 0 Ot'li 363te#0>3atf# 

*rfii<^iia»«^afe<ft9. u— if*©r^^^ hit* 

[0 0 4 0] *JIJ6o^ffi(c:^7!)>6¥^^-if 
2 0 0m ffiltff*i3, 9riS®J&$ftT^5fc#>. 
*i£o^lil(c^5^«ft:u-if 1 OO^iC, £ 
**~ KO^^*fW^ji{:te^:t6^^?J)l^ft 

[0 04 1] 17 (a) *lli&Off2ffi«C7^5ftiiO 
If 2 1 0O»fBitfe5o H6 (a) T*m^ 

H7 (b) tt***i/-f 2io<Df** 
ft (xtt^rft) o/sw^o^*, El 7 (c) tes^ito 

[0 0 4.2] m 7 ( a ) (C^i-^^fr if 2 1 0 X 
tt, iISf?l9^ S2WKl8i*H7y KB 
1 0 toniH^^Rttfco gl^5yKl20l 
J¥£r, 1. 3/im^bl. 8 m mfd^ < Lfc e ftilOtg 
5^fi N if 2 0 0 tmmX'tbZo 

[0 0 4 3] Z<D£o\C il^7^K!2 (n-Al 
o.2 8 Gao.72As) OAl#fifiSci£3r, Sl^7yKil 
0 (p-Alo.30Gao.nAs) J;9/h£<U S§1^ 
7 jy KB 2 <DJB#T*£. IH7^KI10 OJS#t^£t 

Jf5^t*s-e#S 0 ^^fe^ ±E^*ft:u— if 2 0 0 

«9. ifjtOT^^^ Mt*(g:«-e#6o <£J§ 
W^jl9*, f^tt^6 J: 9 !; lM^WzWA-tZ 
:^:i;ott, S14B 6 rtT*co^t<DH 

«:BSJh-e#«. *fc> ^1 Kl2^IJ?^f< L 

T> %3t3feOtf— ^<4a^"bn-Ga AsSSHT'O 

[0 0 4 4] HI 8 (a) fi, **^O^ffi(C^^flliO 
^SJtfl:^— if 2 2 OOBJrSia-efeSo 12 6 (a) -Cffll^ 

*i" 0 128 (b) tt^flLU— if 2 2 OOj?^ 

fnj (X$4^[^3) OHtFf^O^*, EI8 (c) ttff**|63 

[ 0 0 4 5 ] m 8 ( a ) {C^i-^ft: if 2 2 0 X 
tt, W$13^, *H7yKll ^^2^-f Kg 



( 7 ) 
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OkmmX'hZa ^«t9lC, Sl^7^Ki2(OlJf 
^£r, 1 1 ^ 7 y KI 1 O wIJf$«t 9 K< il^ 
it). lflKdiStf 6rt^#5. 

±E*W*u-i» s 2 0 0 4:IBI«»c, u-if* 

St*® 6 J: 0 S4K 1 tt0>*K:ff All" 5 idrfciiott, 

[0 0 4 6] nt&<DJ&Wi3. M9 (a) fd, #*Jg<D^ 10 

MHc*^*2MW*u— jf 3 0 0©»BBH«r*i- o 

3 0 0 -C*Sil5*»*l/-!f-ett, n-GaAsg^ 

l_b(d s J$££$0. 8 // mCOn -A lo. 28 G a 0 . 7 2 A s 

±tdfi, J¥£?^4 0 n m(D i-Alo.2oGa 0 . B oAs^/ 
-f KI4, J?£t5 s 4 0 nmO i -Ga A s». 95S Po.o 42 
KH 5, J¥S^S i 5 n m<7) I n 0 . i 1 3 G a 0 . 8 8 1 A s 
f£t£/l 6 , i5^^5 0 nm<7)T >- K— ^ i -G a A s 
o.9 5 8 Po.on^ Kg 7, f^^o nmCO i - A 1 
..,.Ga..,.As^ Ki8*«lSftTV^ 0 #>f K 20 
i8 0±CH flE£a*l. 8 mOp -A 1 0 . 30 G a 
,.„AsSH7yKIl 0^J&£;ft£ o 

[0047] iH7^Kiio idf*, t L 

p -G a A s a^** hJH 1 2 3ftS»*SiX. 5(d, 

hi! l 2 4: J: 5 fd p ffi'J®^ l 4 #^/& 

£*lT^3 0 — Sfi 1 GO^ffitdfi, n!8il5^ 
B?J*£*LT^S. 19 (b) tt*W*U-1f3 0 

0 O/i^^fft (Xtt*-f6l) C0fflfif*O5^qftj, 19 (c) 30 

[0 0 4 8] dcoj; |H7y Ki20SSr$ 
Sr, I1^7?/KilO(Dltlf$J:^t<ta^^{c 

[0 0 4 9] L^Lft^b, B3 9 (c) (d^T^Lf:: 
1Si»dv':7 hi-^ e dcD<fc ?td, ^3fe3&S<£>fc°— ^{4 40 

*«b*^iST-rSo ^ot, stti 

6 J: 9 y y 9 J 1 1 ftiJCO^/-r KS ( i - G a A s PS 7 , 
i-AlGaAs!8) COJIJ? (MlOOnm) 
S*«0>#>f KJi (i-AlGaAs|4, i-GaA 
sPi5) <DMW- (^!t8 0nm) <fc <9 ff < LT V »5 0 
d;ft,{dJ;i9 N S«l«d^ h Lfc^7t^S^t: 0 -^ffi 



2001-210910 

12 

[0050] 010 (a) f*, *^<^flgfdri^£ffc 
^3W*u-1f 3 1 (XDWrffiB-Cfc-So 09 (a) X~m 

^^-To 110 (b) IJ^»ftl/-f 3 10^S 

(Xtt*|*l) <0ffitfMP<a#*. HO (c) tti? 

[0 0 5 1] Is— IP 3 1 0 tt % _b|B¥W<* U— tf 

3 0 Old, ffiltff$f3, 9Sr»ALfc«agi:^oTV^ 
5 0 *»#u-if 3 l OtU JtSfc*>¥SM|e u-if 3 0 

B*y y»>7 h£-t2r, tf-^ffi«S:Stt«6rtfd 

So 38^b*fdo^Tf2, fle*«JS^**#:u-if (HI 
2) Tfi, .Xu — ^a^Sjjfto. 8 5W/AT^ofct 
^flsu — if 3 1 OtU *<)0. 9 5W/A$t 

[0 0 5 21 4^ iffl!lr*|3, 9£JfAlT5d^d 

[0 0 5 3] il 1 ( a ) ti, *HJte<o®fB(dA^>Sft!i 
©**ftl/-f 3 2 0©»fffiBt**5„ 19 (a) 

^^-To Hi 1 (b) liM»U"-f 3 2 0OJ? 

^jjfa (xw^rf^) (Dmvfm(o^. mil ( c ) &m 

[0 0 5 4] U~if 3 2 011 ±E**#: U'— If 

310(^Sl^72/Ki2 (n-AlGaAs) (^gj? 
S:, 0. 8/im7)^3. 0 ^ m(dif:< Lfc t<OT?S>S 0 
rcOct^td, 1**^ t-^fii^b n - G a A s IK 
l^T-(D£ggt^^:t<-r5r.i:tcJ:9, S«1^3t 
^M^h$<t5^«l:m§ 0 d^feft, P. G. El 
iseev and A. E. Drakin £> Lfc, Bfii 1 4, 15 

PplT'(7)^:CO^ti^Jf1lx.5d 4:3&S-e#5 ("Analysis of t 
he mode internal coupling in InGaAs/GaAs laser dio 
des, "Laser Physics, Vol. 4, No. 3, pp. 485-492, 19 
94) 0 

[0 0 5 5] Ml 2 (a) Id, ^MM&MWlltZfrfr&fa 
©¥3M£u— if 3 3 0^®rffiEISr^-r o i9 (a) T*ffl 
l^fc«F*4:W-«F#*rf*Ufc*B»tt, 13— XttftSfi^f 
^r^-To Ell 2 (b) if 3 3 0 <Dm 

(xtt^r^i) <Dmvrm<D&*i. mi 2 ( c ) ^ 

[0 0 5 6] #*flc U~if 3 3 0(1, ^igft: U~if 3 0 
Otd^LT, 5E(d, £<9 y s/v^l lftij^d, ff£ 

1. 8 /x mC0<g;®Sf^S 9 ( n - A 1 0 . 2 s G a 0 . 7 4 A 
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[0057] i&mmmmiz. f£&m 6±os«i 
m<o^zw a it t> mmotftgk&mz r t j»«-e* s 0 

[0 0 5 8] il3 (a)iC, *Jll60^|g(C:^^^ffe 
©*»flcu-lf 3 4 0©WrffiHS:*-r o 19 (a) tffl 

Sr^-fo ^tz, HI 13 (b) tt¥**^— if 3 3 0<om 
frjjfa (x$ft*f^) (&ffi#r*<0$MSu mis (c) fiff 10 

[0 0 5 9] U— If 3 4 0 fi. if 3 0 

1. 8 mOfg:®$ff^^ 9 (n-Alo.2eGao.74A 
s) SrifAU ^0lH77Ki2 ( n — A 1 G a A 
s) <D/1J?£:. 0. Sfim^h3. 0 m mdJfX Ltt 
CQT'fcSo 

[0 0 6 0] r.oj:9(c s (sajf^JB 9 £j# A1"S r i 
*UT-<z>L£^ttffi^<mt^ 20 

Ga AsS«l^T'COggg|^^:#<-r5^<t^ c t , 9. X 
fil^)t^*^J^<LT, lil4 s 1 

[0 0 6 1 ] m&<DBM 4. mi 4 ( a ) f3\ #*JS<£> 

^ffilca^S^ffcu-if 4 0 OOWt*^ mi 
(a) T*fflV^c^i:[5j-^^^Lfcg|5^«. IrI— X 
tt*3«3r**-r. Sfc. 1114 (b) f44£»flcu-if 

4 1 o<ow-^\p\ (xtt*-^) <Dmvr^<Dftjfi, mi 4 

(c) fiff*^|pI(7)*3fi«O^S:^i- 0 30 
[0 0 6 2] *HJS60®ffi(-^^^^2g[ft:W— If 4 0 0 
T'fi, ^ 1 # 7 y KS 2 365 n - a 1 o . 2 a G a o . t 2 A s 
kfl^Sc^a-u — iH7yKBl0^p-Al,.,o 
Gao.roAs^bM^tLtl'^e ^WdJ; «9 , mi? 
7 y vm 2 (DmHr^tK 7 y YM 1 0 olJr¥J; 

«9^< fsttif 6 j: <9y >7^i im<Drf^ k 

j§ (i-I n 0 .o5Gao.95Aso.o9oPo.oiol7, i — 
AU. 15 Gao.8 5 Asi8) CD/S#f 7£f£ji 6 i «9 

SIRftiJ^^-f Fi (i-Al 0 . 2 oGao.8oAsl4, i 
— G a A So. 958 Po. 04 2H 5 ) COJStff^J: V )M< LTV> 40 

So 

[0 0 6 3] ^<7)J:3^ JifE*J60?gflg3{^75^5^ 
If 3 0 0 fclRltRlC, Sl^7^ KJl2^jfflSf* 

mi?7yvmi o<omffim£?)itfi<irzzkizL£ 

9. S«l«:'>7 h L^^7t^ot: 0 -^{ie (Hi 
4 (c) ^*Cflfej»"C*i- 0 ) Sryj/v^l lftiKCv^ h£ 

-^sr (mi 4 (c) ^idnai-c/Tto ) . » 

© tr- * fcg frSttJI 6 rt f^tt * s r t x 
#S G ^<om^ Ttir^r-y y T^ffiSf^ffl^^^, 50 
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[0 0 6 4]il5 (a) li, *Htt0X$ffiK:*>A»a{b 
<D**»U-1f4 1 O<0WrffiB-e*>5 o 114 (a) T* 

m\f*itn*t Lit»&& % m-xummm 

m&^-to &tz, mi 5 (b) fi^#fls:u-if 4 1 0<O 

mfrjjft (xtt^f6j) ^)iw^M, mi 5 ( c ) 

[0 0 6 5] U-if 4 1 0 T*fi, JbflE¥*f* 

If 4 O OIC^IT, mi ?7 V K12, lOtSlW 
Kg 4, 8 <^(7)PpT^, -eix^ttffifflW^S 3 , 9d*J¥A 

Sixrv^. te*>*iiM\ ±E*aj#u— tf4 ootra 

[0 0 6 6] {6ffi«*JB3. 9£fltAirs 

zt\zxv, is&meft^iDftmci&tbm&m*:^ 

^KltiTS^^T^So 
[0 0 6 7] il 6 (a) fi, **JSO^ffitC^^ftfe 
4 2 0©BffflET*fc5. HI 14 (a) T? 

^f^:^-r o B3 16 (b) ii^ift:i/-f 4 2 0© 

e^^rfS] (xtt^-fS]) co®5t*(7)^ n mi 6 (c) fi 

[0 0 6 8] U — if 4 2 0 fi, _b|S^*ft: if 

4 10lC^lt, *1^72xK»2 ( n — A 1 G a A 
s) 0. 8/imH3. O/imCK Ltfc 

aAsIfiltWg»Sr^<t5I(b^<J: i 9, S« 

So 

[0 0 6 9] 117 ( a ) *3616©»lBfc3ft^Stt 
(7)^ftU-f 4 3 O(7)»rffi0^/Tto mi 4 (a) "C 
fflv^fcW*4rWI--«F*Sr#Ufc«f|S»*±, ^-3^fit@S<@ 
0fSr*i". mi 7 (b) fi^frU- if 4 3 0© 

m&Jj&\ (xtt^ra) coffiw*©^*, mi 7 ( c ) fi 

[0 0 7 0] ^ft:u-if 4 3 OT^fi, I if 4 

OOic^LT, fiH4»6J:5»«l«K:, 

0. 5 ju nKDi&mi&T^JIB 3 (n -A 1 0. 35 G a 0 . 6 5 A 
s) ^ffAU froMSlfyy KJB 2 ( n — A 1 G a A 
s) 0. 8|im^f)3. 0 /i m(Cl?< Lfc^ 

cOT^foSo 

[0071] Z(DX 0 {SaSf^S 3 Srff A~TS It 

Ga AsS^Si^i?©Sg«^^:^<i-sr^{cj:«9, S 

5 1 ^^cojt^^Sr/h* < Lt, mffi 14, 15 P B 1T* 

[0 0 7 2] 118 ( a ) *Hlfe<D?Bffi{C^*5ffe 
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(D^gfrU- if 4 4 0 (Dm&m&Tfk-to HI 14 (a) T* 
m&TF-to (318 (b) l±^»flcu— «f 4 4 00 

m&Jifa (xw^rsi) (Dffljff*^^*, mi 8 ( c ) « 

[0 0 7 3] 4 4 OT^, »f 4 

0 0i:*fLt, Mfc. ?£t£B6 J:0*ffii«fc. #S 

0. 5 /i m<E>{g;JS#r^B 3 (n— Alo.asGao.esA 
s) £#ALTV^ 0 

[0 0 7 4] r <D J: 0 ^ VkffiVrmm 3 Srif A"T3 r t 10 
8:i#-C*5, ft*, ffi:JfflW*» 3 SrffiffiB 6 J: t) y 
[0 0 7 5] MM^>MWi 5 . El 1 9 ( a ) ;fcjli&<7> 

«t8^^a^**u-if 5 0 ooBfffiig-cfcSo mi 

(a) "Cfflv^fc«F*i:n-«F*«:f*Ufc»»tt, IW-X 
ttffiSfflBfS:*i-o *fc, EH 4 (b) tt*i*tt:u- if 
4 1 0©ff**|ft (X«*|rI) ©Itff$W^, Si 4 20 
(c) ttff**|Sl©*3ft*©4>*S:*-r o 
[0 0 7 6] *3ll6<0»1BMcd^S*#it:L — if 5 0 0 
■Ctt, SttB 6 J: 19 1 KB^ ?J40n 

m<£> i-Alo.2oGao.aoAs tf^f Kl4^ f^40 
n m(D i - G a A so. 9 5 8 Po. 042 KB 5 bfrb1&J&. 

B#^ SJ60nm(7)i - Alo.10Gao.90Aso.995 
Po. 005 ^ KB 2 0 t. I¥£ 6 0 nmtf) i — A 1 0 . 2 5 
G a 0 . 7 5 A sif-f KI2 1 ^fc^dc^ixTV^So ftfeO« 

mi 4 (a) ©¥SM£u— if 4 0 0 tra«-c*> 30 

[0 0 7 7] if 5 0 0 "Ctt. ^ 1 ^ 5 s> KB 

mi 9 (c) fc*i-J:5ic, 3te»S<B#*«rSffi 
iffiiJ{cfc*cU 3B3t3fc<£>J£a* V «i^n5o ctUciJ; 

[0 0 7 8] y r^l im<Dtf-< KI2 0. 2 1 

(OSffS:. KB 4, 5coBi?J: J 9i¥<i" 

5r<t(cJ;<9, ^*3i*tD t°-^ tDfiK^fSttB 6 rt(C 
v'7 h^ii:5li^t'#5 0 rtLlcJ; Y)\ Tt^^r-^yr 40 

£0 

[0 0 7 9] Ml-. if 5 0 Otlt #V KB 

lil 5««C*— s<—7X3—-fZ<D&&j± 
[0 0 8 0] ft:fe\ ±IEHJ60«l»ld»b5t?tt, »«fe 50 
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Jl6£r&A/T% S«l ^S*MWICSS£«^JB 

1 1) z^i-zmm^i^TrnxLtztK maafB4\z 
[0081] tt, t«**iiit, y^v?«je*« 

[0 0 8 2] ffittiecit ¥-*^#FtH^. 

W<o^9M*cu— tf-efi. S*t«<0fc*fc:, SttB6K:jg 
tS^K§5, 7©ttfil:GaAsP?rfflWd\ 1 
**«Lft^»-&l£f*, fllxJiG a A s Srffl ^ t 4>T* 

[0 0 8 3] ±E*J6<DJg|it?fi % I n G a A s 
/GaAslLD (U— if ^>T K) SrWcRW Ufc 
#3891fi, A 1 G a A s/G aAs^LD, InG 
a As P/I n PmLD^<7>fti!<D^gffcL iftdfcSffl 

[0 0 8 4] mM&J&M 6 . 120 ( a ) J*. &¥&W<D 

20 (b) nmfrjjfa (xw^^i) ojs#Np--e£>£ 0 m 
i25 (a) -efflv^fc»*ira— Lfc»» 

^flcu-if 6 0 0O««Jttt, 125 (a) <D^*ft:u 
-1fO**l3ti:l»ra— C**30*. y 3/^«©^ KB 1 
0 6. 1 0 7<Z)*i-5iEaftH«*S:. S4Eft"]0^f>f K 
1103, 1 0 4<o*i-5iE^kJajK*J:*9*:#<-r5 
fc^tc, ^KH 0 6, 1 0 7 OBJ?*, ^/-f KB l 
0 3, 1 0 4 0jfJ?J;9:*:#< Lfc^T^ftoTi^o 

<-r^>r^tc e t«9, E«^b««*v*r*:#<-e*5. 

[0 0 8 5] ^frWidtt. m 2 0 ( a ) O^igTNi, n 
iGaAsSIl 0 1 Ji^fSB £ tbfc n SA 1 Ga As 
^7yK110 2©IJf$n,.li3. 3 5 5 0, Bi¥ d 
i«tt2. 5^mT'Mo W&m(OT^ K-^A 1 

G a A s^2^/>r KB 1 0 3 (T^BJ? d, B 2 \% 5 0 n m. 
®W^fi3. 4 0 6T*fe§ o 4fc, StEW^TVK— >^ 
G a A s f£ 1 ^/-f KB 10 4 coBJ¥ d, ^IllOnm 
T\ ffl*f*tt3, 5 13t*)5 0 TyK-T'In 
G a A s SttB 1 0 5 {i, B/?^ 8 n mCO~fi4^#F 
^feftt). ^«:2 0nmWGaAs^y7l^ 
*LT^5o ffl#f*fi3. 5 5 7tM 0 In, Ga, X A 

x^0. 3(0«SfflrtT*iaS:5S4R^tL5o st-> y^v^fid 
ory K— ^G a A s ^ 1 ^f-r KB 1 0 6cOBJ?d uel 
Ii4 0nmt% ISf$(i3. 5 13t'fe5 0 *fc> V y 
*J>M<OT > K-^A lGaAs|2WHI107 (Of 
ffd U|2 (j:30nm, ®?f*(i3. 4 0 6t^5 o * 
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p MA 1 G a A s * 7 y KJI 1 0 8 <£>Jg#r^ n 0 e 
3. 3 4 3T\ SJ£d„ e l±l. 

[0 0 8 6] ~0>J;5fc:> ^tfU-f 6oom S 
ffiJi 10 5 £#Etf Jg 1 0 6 , ^ 2 # 

^Kii 0 3, 1 0 7 (omtfr^^^tti^ftim CT'foa 

7^ yy^Il, i2^KI1 0 6, 1 0 

SffiffiiJ<0!jl 1, I2^K11 03, 1 0 4(7)1 

6,10 7 (OE&fbJ^&j^ Sttl©^/^ KIl 0 

I n G a A s fiH£Ji 10 5 X~¥&± Lfc U~ If *0»*3i 
fttf>fcf— ^ffiBf** y y^«©Xf>f K1106, 10 7 
M\Zis7 hU G a A s S^E 10 1 *fd4Mfri-53te»« 

[0 0 8 7] if 6 0 0 "Cte, n MA 1 G a A 

s ? 7 y KJI 10 2 CO^T*. G a A s K;EffllJ<Z) 0 . 5/i 
rn^il 0 2' rt^*tb?>5fc:3fi*^^fi, 

o. 0 7%tft5 o «J*i-5Jttt«-e*i-«t5»-, H2 

5 (a) (^t«*MO^U-f 1 7 OT'li, G 
aAsSfiffl^O. 5/lm0|lO2 , rtCtltlS* 

<o&m±. ±i$<no. 5 9%t*fe5o in*>. ^m&tDjfr 

m\ZfrfrZ>mi£&m^Z>^t\C£ 9. nlAlGaAs 
^7yK110 2 4»T% SIS 10 1 0 . 5 // mCDjf 

io2' rtic**n5*as*o»*tt. H6coft*«3s 

*f(OJKll/9|iHg;«-C#5 (t^*«agcO^ 
igfru-if 1 7 0OffiMfflf£ov^ta> kt®tffl2 klsTfe 
o r^Ctfi, nSGaAslSl 0 1 F*jfc:# 

[0088] rrr% ***^—if*;:«j|&-*-*«««>* 

^"Analysis of the mode internal coupling in InGaA 
s/GaAslaser diodes'MTF^HT^S J: 0 p ftiJIMi 
1 1 2 t nWWtei l 3 t60F B lT*CO5t^*^(Cj: vm± 
1-Z>t£;zLbtiZ> 0 38W#e>^tftS*«cj:tttf. G a A s 
S4S1 0 1 rt— (^3fc5>^S:iS«i-Sr irfcj: 9, pit 
ffil l 2 <ir nfiiJ«ffil l 3 b<F>m-(:<D%<D&m$:WLh'f 

3t&m<Dmm& tdp/d 

i) £-r?#s 0 

[0 0 8 9] t£o-C\ ;6^£lftg£rffl V>T, nSGaA 
s S4E 10 1 rt^<fc#<D#* < C t K J: B , 
plii 112t nfflSH 1 1 3 t<DmX'<D%<D&M* 

^r&^-t. bp*,, yt&m<Dmk$>m (dp/an 

[0 0 9 0] ft, 36^S*aT?tt. u- 1f*o!ME»* 

£ 0 Ltf>U InGaAsSttilOSCigt^y^ 
*Jm<Dit4 KJ§ 10 6, 10 7(Olf^, S«ffl!l^^-f 
K11 0 3, 1 0 4|i]f<T*#^fcft, ifftfty 
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[OO91]021 i 2 00^*1/- if 6 0 0<D 

«stt-#tti;*j (p-i) «h*. xtwme-8>* (dp/ 
a i - i ) 4#ttT^fo6o titnttttSK ( i ) ten 

ttftffl* (P) (dP/d I) £r^-r o 

(a) (I) <b*ffi^ (P) £: U 

Ift (b) f*m»fc (I) 2:3b* (dP/d I) 

(12 6 (a) ©a*«JSo*8K|eU'-lf*c:H:«U 
10 t\ $hm (dP/d I) S/tLfcU 

[0092] r*K 020 (a) y^^{fflCDT>K 
— ^A lGaAs|2^Kil07, y y v^fflCD 

T > K— ^G aAs$lWKil06 O^^OH »§: 

t5^^-7>f'7K^ Vr^^I (Graded Index) 

[0 0 9 3] d 2 0 (a) (0«Jft-Ctt, G a A s 

10 1 ffiijO n MA 1 G a A s ^ 7 7 Kl 1 0 2 

»f*Sr, y y i?M<n p Ma i g a a s ^ 5 y KS 1 1 1 
<7>JB*f*J: «9 < LT^£fc£>. 4#BB¥ n-233 

8 8 3^m^mm^titzmmtmm^. u-^%(dt 

hit (xtt^r^coe) /0„ (Y*A^^]0 

[0 0 9 4] *7t, GaAsSSl»nlAlGaA 
s ? 7 y KS 10 2 OS]i:4r x y v^ffiiJO p MA 1 G a 
A s ^ 7 y KS 1 o 8ogj?:j: <9^c# < f 5: <^-<£ 

9 . I n G a A s ffittJf 105<tGaAs S^IS 10U 
. <D$£M£±$ < U GaAsillOl 

[0095] (125 (a) tCit^'J 2 t LT, 
40 (^#ifls:i/-f 1 7 0Sr^t o ngGaAsSSlOl 
$ ttfe n MA lGaAs^7yK1102 
$T*n lc (i3. 3 5 5 0, *fd,,fil. 8 ju mT'fc 
5 0 *fc, S^«^T>- K-^A lGaAs|2^ K 
110 3<DJU5d lg2 fi5 0 nm, ffijff^fi 3 . 4 0 6 
■C&So iSIOryK^GaAsglWK 
1104CDlSd, l ,lil0nmT% 3 . 5 1 

3T*fo<5 0 Sfc, TV K— ^ InGaA s St£Jf 105 

0 n m©G a A s !i 7f^S Jxt V>5 C ®*f^« 
50 3. 5 5 7t^6o y S> i?W<DT> K— ^G a A 



( 11 

19 

sglM KI10 6(DmW-d atl li 1 0 n mX\ JSW 

IGaAsf 2^KI10 7 0ff d ui; |j:5 0 n 
m N ffitff^J13. 4 0 6T^^o pSAlGaA 
s^77K1108 ©J3#r^ n u e 3 . 3 4 3 T\ gj? 
d ne f£l. 5/im"C£>6o 

[0 0 9 6] ^©J: H25 (a) ©^{fcU-if 

17 0 X'te, I n G a A s &ttg 10 5 £r#eA/T\ ^ 1 
i/>fKil 04, 1 0 6. RXfWZ 2^ K1103, 1 

07<Dmmm. mmtK ^ti^frM&kttz&iizmjst 10 

£*lT^6 0 *^*a»Jtt?tt, 3t3fi*te> ffittg 10 5 

lGaAs^7S/KBl02 G a A s 

0. 5/imOH02' rt^d*ixa*»ft»*tt, ^ 

<$©&)0. 5 9%<tft3 0 mtt. 02 0 (a) ©*§-£ 

©S$9fgT*fc5 0 

[0 0 9 7] Hi£<&7K«S 7 . 122 ( a ) ^ HJEOJg 

»7^^s^aw*u— ?<Dmmm&. 022 (b) tc 

^^©iSi^^-To Hf, 02 5 (a) "Cfll^fc 

-To *HlfeojgS8(c:^^^fttu— if 7 o 0©gfgi£ 

025 (a) <D¥m&i'--fi 7 o<Dmmmtmm 

— -CfcSd*. !J5/v?fl^Kll 0 6, 1 0 7co^f-r 
5jE«ftJB«**r* SffiffiO©#>r KH0 3, l 0 4(7) 

0 6, 1 0 7 ©ffi#r^£r. 0 1 0 4 ©K 

[0 0 9 8] JrMcit y^^ryK-^AiG 

aAsi2WKI10 7(OlSf$n ul2 (t 
TV K— ^A lGaAs!2WKilO 3©®#T^n 30 
i i2 «fc9ii!<, y * ifmoTls K— ^A 1 G a A 

sSl^Kil0 6Olff$n OI ,lix S««'J©T> 
K— -?A IGaAsf l^FilO 4©®#r^n lB » 

^^^5«fc9t-, I) :y v^ij©^ Kll 0 6, 1 0 7(7) 
tfi-ftjEKfbJBtt**:. mmMcDtf^ Kg 10 3. 10 

4(o^i-5jEa{t««*<t9*:#<-c*, ±nnm<oj& 
me tmm&mgkzmzzL k&xzz> 0 ip*>. GaAs 

10 1 ^^©7t©:#^3r^ft < It, p ftiJWS 1 1 
2 nilil 1 3 t ©IB-Cft lS6*«a*-*:«UBi- 6 40 

l^SctmSc r.ftfc:J:tK jftsfs (dP/d 
I) ©^»£/h£< IT, **Ufc*a*«r#Sri:!ftS 

[0 0 9 9] ft, *^*<0«|*-Ctt:, y 5/ v^ftiJOTV K 
-^A lGaAs$2^K1107 N RtfV 
7yK-/GaAsHW Kg 1 0 6 ©2X;fr©JS#r^ 

fkt5^l/-f-f i/hWT^^S (Graded Index) © 50 
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KJB©JB«f*Sr. SWLm<0#<{ Kg©JS#r^ «t 9 i*< ft 

[oioo] mm<omm 8 . 023 c a ) *3bw© 
(b) tt***rfii (xtt^ffii) (ommmx&z> 0 

©«ffi»ci3&^S#aiflcU"— if 8 0 0(2, «8E^os/^g 

I 4 4 7^G a A sSSl 3 1 ©Jit-Ji^c £ *U ti£>iA^ 

S<a«»t$fe368B l 3 9asKtt^nfc«ttiftoT^S 0 

*fc, t»E*^Slil 3 9W©^ Kll 3 3 % 13 4© 
^i-S!E«{bffliStt«r, *SB«©Xf>f Kg 1 3 6, 13 

II 3 3, 1 3 4 CDgffas, WKI1 3 6, 1 3 7© 
gJ¥J: <9 < ft 5 «fc 0 lcRff£ix-CV>5 0 

[0101] ^ft mat, 023 ( a ) ©«aSt?fi, n 
SGaAsSfil 3 lKcai^tttnSAl GaAs 
Kg 1 3 2©®Sf^n le fi3. 3 5 5 0, ffd 
, c f3:2. 5/imT**>5o * 9 S> Kg 1 3 2©— n 
iA 1 G a A s l^b^5IS^o ^^gl44(^J:'9 

SJti, *<z>IB^«i«**»i 3 9 £:ftoT^5 0 K 

id, * ©±l:«| S JxfcT y K-^A 1 G a A s g 2 * 
>f Kil3 3Oli¥d, l! li5 0nm, IJf$li3. 4 

0 6-efc5o ^/c, ^oi^ii^titryK-^Ga 

AsSl^ Kll 3 4©gi?d lgl lil Onmt', H 
#r^f*3. 5 13t'W. ^©±tCffig$ttfcT 
V K— ^ I n G a A s f^ttg 13 5(1 Jiff^ 5 8 n m© 
-If^F^^)*^ -¥:©fiSnc 2 0 nm©G a A s /< 
UTi^Jtltl^o I5f$li3. 5 5 7T*£>5 0 

[0 10 2] s^, iiij^ryK-yGaAsii^/ 

Kll 3 6©gJ?d ugl (2 4 0 nmt, ®#T*f3: 3 . 
5 13T*fc5 0 ^(D±\cmm^tltiT^ K— ^A 

lGaAs$2^KI137 ©gff d u , 2 3 0 n 
m, ®W*^3. 4 0 6-CfeSo -e©±(Clffig$ 
ttfcpMA 1 G a A s ^ 7 7 Kg 1 3 8©Bifr*n oc 
3. 3 4 3T% gJ¥d 0 . « 1 . 8//m-e*>5o plAl 
G a A s ^ 7 7 Kg 13 8 ©±(-H p IG a A s > 
^^Fil4 0«^tl^o plGaAs^y^ 
^ hg 1 4 0 ©±S1S, S:t>*G a A s St£ 13 1 ©T^5(- 
(i, p«««14 2, nllgl4 3^ -ttt-fixaSJt 

[0103] rtv^&f#3£-m, p iG a A s 3 >^ ^ ^ 

g i 4 ort(c*a s #*-r5;i£fcj: 9 % 

* tt, p «m® 1 4 2 . n ffiijm® 14 3 Pfl©*fi 
©ISS^ft^o Sot, piG aAs^y^niH 

tLTl^o ^rfrWJdfi, S»l^^^ Kgl 3 3, 13 
4 ©gJ?^:, ±fflj©^f>r Kg 1 3 6 , 1 3 7 ©gi? J: <9 

ri^J;^ pSGaAs^y^^ Ml40^^7t 
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niitii 1 3 t<Dffix*±cz>&mm.fk$:nmis. 

[0 10 4] ^ffico^T'fi. S^ttiJcO^ K 

1 1 3 3, 1 3 4 (DmmtK ±M<Dtf^ K113 6, 1 

3 7<7)JBJ¥J: «9*tl/^fc«>. Sffiffl^<Djfc#^te*^ft< 

mtnm<D^. rxig a a s a« m ^kt^^-t i 0 
[oio5] mi-, 9 ic, ffia&r^seofiSK^n 

ry^if 1 4 4 ^l-^i^&^T^ GaAs^>^ 
^ M14 OfflljOpMA lGaAs^7^Kil380 
mVtm&. SMJO n MA 1 G a A s ^ 7 7 Kl 1 3 2 

<z>jB*r*j:9*s<i-6w ticxv^ u-^kcdt^ 
? hit (0v (xw*rfi]<oe) /0 H (Ytt^coe) ) 

[0106] GaAs^y^^ Ml4 0ffi<7)p 20 

MA lGaAs^77KH38 £>JiJ5£\ SSft'JCO n 
MA lGaAs^7^K1132 Oilj? J: *9 < "T^> 
r t\Z.X 9, I nG a A s ^tt® lOS^GaAs^V 
^ }>jp i 4 o irCOgg^i^^:^ < U GaAs^>^^ 
Hl4 0rtCMt5*»SES, Sic, fflxS^^t 

[0107] mM<Offim 9 . 124 ( a ) (3, #^BJ<D 

2 4 (b) tem&Jjfa (x#*i^) ojfflSf^-cfcSo la 

4\ 123 (a) T?fflu^fcW#i:ra— «F*S:f*Lfc(B» 30 

^flcw — if 9 0 0 <£>Ji«igf^ HI 2 3 (a) (^Mftl/ 
— if 8 0 0<DmW&tW&m— "T?fc*9, liS/nj/^ll 

4 4 a*G a A s SK 13 1 CD±{CB/& £ *I£>iZ^M 
<0««|fc^HBl 3 9fc&tft>tltiffimkte^T\,^Z> 0 - 
-ft. 9 0 OT^f*, H 

2 3 (a) if 8 0 0 

13 9«^KH 3 3, 1 3 460*^-^5 iEafb^ffi 
»Sr, ^©ffl^O^-f KI 1 3 6, 1 3 7 (D#-f ZiEMik 
Htt»<t9*#<"fSfc»^, KIl 3 3, 1 3 4 40 

onft***. #>f KH 3 6, 1 3 7 oJEtff* i 9 

[0108] ^flsw^fi. mmmvm^ k* i 3 3 , 1 

3 4 OJB8Jff*^> JifflllO^ KJB 13 6, 137 <£>®#f 

<ttdJ: 19 , piGaAs^y^ hll 4 Of 
1 2in«Iil 1 3 &*Dra-C£ES*«a**#WM 

(dP/dl) o*»Sr/h$ < It, 50 
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[0 10 9] fc*5 % *HJ£co®flgT*ii, SSffl!)cO^-r K 

§13 3, 134 (ommmtK ±m<D#4 ks 1 3 6 , 

4<45. rix{ci:»9, manias 1 3 9 {cJottS^it 
g^ISf^m &t/G aAsi«l31 + 

[0 110] rcoj; ii^r^M<Dmgf£^D 

y^Jil 4 4 3r#-r5«]<tf£*3^T , £>, GaAs^V^ 
nil4 Offl^plA lGaAs^;yKJI138<£> 
JS#T^£r, &EiH<0nMA 1 G a A s * 9 y KJf 1 3 2 

V hit (flv (Xi^(D0) /0 H (YW*|p]<7)0) ) 

[0111] Mi-, G a A s F114 Ol^p 

MA 1 G a A s ^ 7 7 KJ3 13 8 C0jfJ?£\ S*Eiffl<D n 
MA 1 G a A s ^ 7 KB 13 2 <£>jf J? <fc <9 < "T<5 
r<hidj:(9, InGaAsffittflOStGaAs^y 
^ YM 1 4 0 £CQ£gg§£;*ct < U GaAs=V*^ 

hil 4 0P^tc^-r^3t3SSSr, i^^r^t 

[0112] 

[0 113] Sf:, S*^E~ K-e<^**^fe 1 &^r- K 
(dP/dl) o*{b«)/hSv^»#^-1ft»6^i: 

[oi i4] £fc, fta^*5*t*u*v^*t«SE<oitjpa 

t/3teBU^S!b* (dP/d I) (Oi£TS:B6JfcL^:^*#:u 

[oils] ««nn-e»*i-6*^WB«r«« 

ASb4K (dP/d I) <z>aE{b«:/h* <-T*ri:36S-e*, 
TttU^cT)^^ Lfc^SW* U'— !f €r#S ^ ^>o 

[H 1 1 *»W©**o*tt 1 i-^S^fru- If 

[13 2] Itttfl l ic^6***u-f JD 

[H13] Ki: lft*-Kfc©*y h^"^*t# 

[84] fse*«*o**#:u-if(owffiia"e*>*o 

[i5] ffi*«JS<0*W(*:^-1f^»rffiig. 

m 6 ] *&w(omM<ow8L 2 t-T^s^ffcu-if 
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[is] *&w<DmM<oTtm2icfrfaz>¥mt£^— *r 
[0 9] &&w<Dmi&<Di&m3icfafaz>¥m#i'— v 

[011] *«K<DHJg<D^3JC75>*»5#^U'— 
[012] *«W<DH^<0^ffi3lC^»S¥-^^— 
[013] *Sn0|^0&tt3K:ft>a>«¥iMtl'-- 

[0i4] &&m<nmm<oi&M4i,zfrfaz¥m#i'— 

[015] *«WW*itro^li4{C7j^>a^fli:u— 
if«o»rS0. Jffl*r**M»TXtWfc3*a;$M»f-ea!>a. 

[016] ^PJ«^Jte0^ffi4fC^^-5 i t £ ^U— 
[017] *^BJ«HiS«)^ffi4{c^^^«i:u— 
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[018] *3tw<n$im<Djtm4 izfi^z^mfcis- 

[0i9] *&W(Dnm(Djtm5{zt)>faz>¥m>&i'- 
wmmm. uw»«jitHiEiW»*-e*»4. 

[02 0] #3§^w^<^f£6(C7l^6^ffcu- 
-b-*©Wffi0RO { ®iff^^r-ifos o 
[021] *tu^3» »*i:«>§8«-c*>a. 

[02 2] *3BW©3lit©»JI8 7»c:*»*»Siiti»«:u- 
•^*ro»rffi0S.^®©f^*T-foS„ 
10 [02 3] *»W©**«)«lBI8»c:A»*»5ijt3|tft:U'- 

[02 4] *38W©*J6©«llB9fc*»A>5i|t*fru- 
■«f©»rffiia&lwn*r*$MliT*>5. 
[02 5] IfflDWffiiaR 

[026] mast, 3tffi^3. s»*i:©Ba«T?s>a. 

[^ORfl] 

1 2 , 10 ^ 1 ^ 7 y KS, 3,9 31 2 ? 

7 7K1 ({SffiUf^Jl) . 4, 5. 7, 8 #4 K», 
20 6 ffittJI, 11 Uyi'S, 12 ^V^^hJl, 1 
3 ififegfcJEk 14 pfl!l®4&. 15 n«m^, 100 
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